OPTICAL DISC DRIVER AND DATA RECORDING METHOD THEREFOR 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an optical disc driver, 
and more particularly to an optical disc driver and a data 
recording method for the optical disc driver which can reduce a 
data recording time by separating a data reproducing process 
from a data recording process in recording data and reducing 
the number of seeks of a servo. 

Also, the present invention relates to an optical disc 
driver and a data recording method for the optical disc driver 
which can reduce the number of seeks of a servo and thus reduce 
a data recording time by performing a data reproduction only 
with respect to the first data recording command and the last 
data recording command, and performing an encoding of 
respective error correction code (ECC) blocks with respect to 
sequential intermediate data recording commands without 
performing the data reproduction in the event that data 
recording commands which deviate from the boundaries of the ECC 
blocks are sequentially received, . 

Description of the Related Art 

Generally, an optical recording medium is classified into 



three types depending on whether or not data can be repeatedly 
recorded on the medium: a read only memory (ROM) type, a write 
once read many (WORM) type on which data can be written only 
once, and a rewritable type on which data can be repeatedly 
written. 

As a repeatedly rewritable disk, there exist a rewritable 
compact disc (CD-RW) and a rewritable digital versatile disc 
(DVD-RAM) . 

Meanwhile, a DVD-RAM drive reproduces user data recorded 
on a disc, or records the user data transmitted from a host on 
the disc in accordance with a command of the host. At this 
time, the host transmits the command that includes a command 
code, a recording position, and the number of recording 
sectors . 

The DVD-RAM drive analyzes the received command, and if it 
is analyzed that the received command is a data reproduction 
command, it reproduces the data from the disc, and transmits 
the reproduced data to the host. If it is analyzed that the 
received command is a data recording command, the DVD-RAM drive 
transmits to the host a response signal for notifying the 
reception of the command, and records the data on the disc as 
long as the time permitted. 

Accordingly, in case of the data reproduction, the host 
transmits the next command to the drive after receiving all the 
data from the drive. In case of the data recording, the host 



transmits all the recorded data to the drive, and if the 
response signal is received from the drive, it transmits the 
next command. 

Meanwhile, in case that the data recording command for the 
5 sequential user blocks is received, if the next data recording 

command is received after the completion of the data recording, 
a pickup may pass a portion where the next command is to be 
performed after performing the current command. In this case, 
the servo should search again and record the portion to be 
10 recorded by performing a back jump. As a result, since the 

servo should perform the back jump whenever the data recording 
command is received, the recording performance greatly 
deteriorates . 

FIG. 1 is a view conceptually illustrating the data 
15 storage state of a general optical disc. 

In FIG. 1, l A-16', 'A', % A+16'„ x A+32', and 'a' denote 
addresses of the optical disc. The disc is divided into virtual 
boundaries for addresses corresponding to "0" and multiples of 
"16" after being manufactured. These boundaries are called ECC 
20 block boundaries. An ECC block is a unit of the data process 

when the data is recorded on the disc. 

For instance, if a command to reproduce data of an 'x' 
portion that starts from the A a' address in FIG. 1 is received 
from the host, the data to be transmitted to the host is only 
25 the data of the x x' portion, but the optical disc driver should 



3 



read out the data of the whole 'X' portion including 'yl' , 'x' , 
and 'y2' portions to reproduce the data of the 'x' portion. 

Also, in case of recording the data on the disc, if a 
command to recording the data on the l x' portion of the disc is 
5 received, the optical disc driver should encode and record in 

the unit of an ECC block not only the data of the 'x' portion 
but also the data of the 'yl' and 'y2' portions. 

As described above, the DVD-RAM drive processes the data 
in the unit of an ECC block when recording or reproducing the 

10 data. However, the host does not necessarily command the 

recording or reproduction in the unit of an ECC block. At this 
time, the drive, which has received the data recording command 
in the unit of a sector from the host, first reproduces the ECC 
block that includes the sector, inserts the user data 

15 transferred from the host in a determined position in the ECC 

block, and then performs the data recording to match the ECC 
block by encoding the data. Otherwise, the data of other 
sectors existing in the ECC block is damaged. 

However, if the data recording commands that deviate from 

2 0 the ECC block boundaries are sequentially received, the above- 

described reproduction/recording operation should be repeated, 
and this greatly deteriorates the recording speed. 

SUMMARY OF THE INVENTION 

25 
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Therefore, an object of the invention is to solve the 
problems involved in the related art, and to provide an optical 
disc driver and a data recording method for the optical disc 
driver which can reduce a data recording time by separating a 
data reproducing process from a data recording process in 
recording the data and reducing the number of seeks of a servo. 

It is another object of the present invention to provide 
an optical disc driver and a data recording method for the 
optical disc driver which can reduce the movement of the servo 
and thus reduce a data recording time by performing a data 
reproduction only with respect to the first data recording 
command and the last data recording command, and performing an 
encoding of respective error correction code (ECC) blocks with 
respect to sequential intermediate data recording commands 
without performing the data reproduction in the event that data 
recording commands which deviate from the boundaries of the ECC 
blocks are sequentially received. 

It is still another object of the present invention to 
provide an optical disc drive system which can reduce the 
number of seeks of a servo, and perform an efficient data 
recording . 

In one aspect of the present invention, there is provided 
an optical disc driver comprising: 

a data processor for processing data read out from an 
inserted disc and data to be recorded on the disc; 



a memory section for storing the data in the unit of an 
error correction code (ECC) block read/written by the data 
processor; 

a buffer for encoding and storing data blocks to be 
recorded on the disc by the data processor; and 

a controller for controlling the data processor, and 
controlling a command to record on the disc the data of the ECC 
blocks stored in the buffer if the number of the ECC blocks 
stored in the buffer becomes larger than the predetermined 
number of the ECC blocks. 

In another aspect of the present invention, there is 
provided a data recording method for an optical disc driver 
comprising the steps of: 

(a) receiving a data recording command; 

(b) analyzing the received data recording command, and 
encoding data to be recorded in a corresponding user region 
block; 

(c) storing the encoded data in the unit of an error 
correction code (ECC) block in a buffer; and 

(d) recording the data of the ECC blocks stored in the 
buffer if the number of the ECC blocks stored in the buffer is 
larger than the predetermined number of the ECC blocks . 

Here, in encoding the data to be recorded at step (b) , if 
the data to be recorded is the data in the unit of a sector, 
the data of the ECC block of the user region corresponding to 



the sector is reproduced, the data to be newly recorded is 
inserted into the data of the reproduced ECC block, and the 
processed ECC block is encoded. 

Also, in encoding the data to be recorded at step (b) , if 
5 the data to be recorded is the data in the unit of an ECC 

block, the ECC block data of the user region is not reproduced, 
but the ECC block to be recorded is encoded. 

Also, the ECC block data stored in the buffer at step (c) 
is recorded if no data recording command is newly received 
10 until a predetermined time elapses from the time when the data 

recording command is received. 

In still another aspect of the present invention, there 
is provided an optical disc driver comprising; 

a data processor for processing data read out from an 
15 inserted disc and data to be recorded on the disc; 

a memory section for storing the data in the unit of an 
error correction code (ECC) block read/written by the data 
processor; 

a buffer for encoding and storing data blocks to be 
2 0 recorded on the disc by the data processor; and 

a controller for controlling the data processor, and in 
the event that the data recording commands which deviate from 
boundaries of the ECC blocks are sequentially received, 
performing a data reproduction only with respect to a first 
25 data recording command and a last data recording command, and 



performing an encoding of the respective ECC blocks with 
respect to sequential intermediate data recording commands 
without performing the data reproduction. 

In still another aspect of the present invention, there 
is provided a data recording method for an optical disc driver 
comprising the steps of: 

(i) receiving a data recording command; 

( j ) analyzing the data recording command received at step 
(i) , and detecting a user region block where the data is 
recorded; 

(k) detecting an error correction code (ECC) block Ec 
corresponding to the user region block detected at step (j) ; 

(1) judging whether or not the ECC block Ec detected at 
step (k) is connected to an ECC block Ep processed in 
accordance with a previously received data recording command ; 

(m) if it is judged that the ECC block Ec is connected to 
the ECC block Ep processed in accordance with a previously 
received data recording command, judging whether or not an 
encoding of the data to be recorded in the ECC block Ec is 
performed; 

(n) if it is judged at step (m) that the encoding of the 
data to be recorded in the ECC block Ec is not performed, 
inserting the data to be recorded in the ECC block Ec among the 
data received at step (i) into a predetermined position of the 
ECC block Ec waiting to perform the encoding; and 



(o) encoding and recording the data of the ECC block Ec 
processed at step (n) . 

Here, if it is judged that the ECC block Ec is not 
connected to the ECC block Ep processed in accordance with a 
5 previously" received data recording command as a result of 

judgement at step (1) , the data of the ECC block Ec is 
reproduced. Also, if it is judged that the encoding of the data 
to be recorded in the ECC block Ec is performed as a result of 
judgement at step (m) , the data of the ECC block Ec is 
1 0 reproduced . 

In still another aspect of the present invention, there 
is provided an optical disc drive system comprising: 

a disc; 

a data processor for processing data read out from the 
15 disc and data to be recorded on the disc; 

a memory section for storing the data in the unit of an 
error correction code (ECC) block read/written by the data 
processor; 

a buffer for encoding and storing data blocks to be 
20 recorded on the disc by the data processor; 

a controller for controlling the data processor, 
controlling a command to record on the disc the data of the ECC 
blocks stored in the buffer if the number of the ECC blocks 
stored in the buffer becomes larger than the predetermined 
2 5 number of the ECC blocks, and in the event that data recording 



commands which deviate from boundaries of the ECC blocks are 
sequentially received, performing a data reproduction only with 
respect to the first data recording command and the last data 
recording command, and performing an encoding of the respective 
ECC blocks with respect to the sequential intermediate data 
recording commands without performing the data reproduction; 
and 

a host for requesting the data to the controller. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, and other features and advantages of 
the present invention will become more apparent after a reading 
of the following detailed description when taken in conjunction 
with the drawings, in which: 

FIG. 1 is a view conceptually illustrating the data 
storage state of a general optical disc; 

FIG. 2 is a block diagram of an optical disc drive system 
for implementing a data recording method according to the 
present invention; 

FIG. 3 is a flowchart illustrating a data recording 
method for an optical disc driver according to an embodiment of 
the present invention; 

FIG. 4 is a view illustrating a portion of data recording 
commands sequentially received; 



FIG. 5 a view conceptually illustrating the seek order of 
the servo and the data storage state in performing the data 
recording commands of FIG. 4 in accordance with the data 
recording method for an optical disc driver according to the 
present invent ion ; 

FIG. 6 a view conceptually illustrating the data storage 
state of the buffer in performing the data recording commands 
of FIG. 4 in accordance with the data recording method for an 
optical disc driver according to the present invention; 

FIG . 7 is a flowchart illustrating a data recording 
method for an optical disc driver according another embodiment 
of the present invention; 

FIG. 8 is a view conceptually illustrating the data 
storage state in case that data is recorded in a connected data 
region in performing the data recording in accordance with the 
reception of the data recording command as shown in FIG. 7: and 

FIG. 9 is a timing diagram illustrating an example of a 
data processing in accordance with the data recording method 
for an optical disc driver according to the present invention 
as shown in FIG. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the present invention will be described with 
respect to the preferred embodiments illustrated in the annexed 



drawings . 

FIG. 2 is a block diagram of an optical disc drive system 
for implementing a data recording method according to the 
present invention. 
5 Referring to FIG. 2, the optical disc drive system for 

implementing the data recording method for an optical disc 
driver according to the present invention includes a disc 201; 
a data processor 202 for processing data read out from the disc 
201 and data to be recorded on the disc 201; an EEC memory 

"10 section 2 03 for storing the data in the unit of an ECC block 

read/written by the data processor 202; a buffer 205 for 
encoding and storing data blocks to be recorded on the disc 201 
by the data processor 202; a controller, for example, a 
microcomputer 2 04, for controlling the data processor 202, 

=15 controlling a command to record on the disc 201 the data of the 

ECC blocks stored in the buffer 205 if the number of ECC blocks 
stored in the buffer 205 becomes larger than the predetermined 
number of ECC blocks, and in the event that data recording 
commands which deviate from boundaries of the ECC blocks are 
20 sequentially received, performing a data reproduction only with 

respect to the first data recording command and the last data 
recording command, and performing an encoding of the respective 
ECC blocks with respect to the sequential intermediate data 
recording commands without performing the data reproduction; 
25 and a host 2 06 for requesting the data to the microcomputer 
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204 . 

The data recording method for an optical disc driver 
according to the present invention in relation to the optical 
disc drive system as constructed above will be explained. FIG. 
5 3 is a flowchart illustrating the data recording method for an 

optical disc driver according to an embodiment of the present 
invention. 

Referring to FIG. 3, if the data recording command is 
received from the host 2 06 (step 301) , the received data 

10 recording command is analyzed, and the data to be recorded in a 

corresponding user region block is encoded (step 302) . 

Here, if the data to be recorded is the data in the unit 
of a sector, the data of the ECC block of the user region 
corresponding to the sector is reproduced, the data to be 

15 recorded is inserted into the data of the reproduced ECC block, 

and then the processed ECC block is encoded. 

Also, if the data to be recorded is the data in the unit 
of an ECC block, the ECC block data of the user region is not 
reproduced, but the ECC block to be recorded is encoded. 

2 0 The data in the unit of the ECC block encoded at step 302 

is stored in the buffer 205 (step 3 03) , an then it is judged 
whether or not the number of the ECC blocks stored in the 
buffer 2 05 is larger than the predetermined number of the ECC 
blocks (step 304) . 

25 At this time, if the number of the ECC blocks stored in 
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the buffer 2 05 is equal to or larger than the predetermined 
number N of the ECC blocks as a result of judgement at step 
3 04, the data of the ECC blocks stored in the buffer 205 is 
recorded (step 3 05) . 
5 Meanwhile, if the number of the ECC blocks stored in the 

buffer 205 is not larger than the predetermined number N of the 
ECC blocks as a result of judgement at step 304, a reception 
waiting state in that it is confirmed whether or not any data 
recording command is newly received from the host 2 06 is 
10 effected. 

Meanwhile, if the data recording is performed after the 
number of the ECC blocks stored in the buffer 205 becomes equal 
to or larger than the predetermined number of the ECC blocks, 
the data stored in the buffer 205 is not recorded, but is kept 
15 to be stored in the buffer 2 05 in case that the data recording 

command newly received is delayed or does not exist. 

Accordingly, the ECC block data stored in the buffer 205 
is recorded if no data recording command is newly received 
until a predetermined time elapses from the time when the data 
2 0 recording command is received. 

FIG. 4 is a view illustrating a portion of data recording 
commands sequentially received, FIG. 5 a view conceptually 
illustrating the seek order of the servo and the data storage 
state in performing the data recording commands of FIG. 4 in 
25 accordance with the data recording method for an optical disc 
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driver according to the present invention, and FIG. 6 a view 
conceptually illustrating the data storage state of the buffer 
in performing the data recording commands of FIG. 4 in 
accordance with the data recording method for an optical disc 
driver according to the present invention. 

Referring to FIGs. 4, 5, and 6, the data recording method 
for an optical disc driver according to the present invention 
in case that the data recording command as shown in FIG. 4 is 
received will now be explained. 

First, in order to perform the command n of FIG. 4, the 
data received from the host 206 is encoded. The encoded data is 
then recorded on the designated position. 

As shown in FIG. 6, the number of the ECC blocks stored 
in the buffer 2 05 to perform the command n is smaller than the 
predetermined number N of the ECC blocks. Thus, the data 
recording is not performed, but the data recording command 
newly received is processed. Also, the data received in 
accordance with the command n+1 is encoded and stored in the 
buffer 2 05. 

Meanwhile, since the command n+2 is the data recording 
command in the unit of a sector, the data reproduction is 
required. Accordingly, the servo moves to the address A, and 
the data for 16 sectors are reproduced from the address A. If 
the data recording command n+3 in the unit of a sector is 
received before the data reproduction effected by the command 



n+2 is completed, the data reproduction effected by the command 
n+3 is sequentially performed. Then, the data received from the 
host 2 06 is encoded in one sector from the address a, and the 
data received from the host 2 06 is encoded in two sectors from 
the address b and then stored in the buffer 205. 

Also, the data received from the host 206 in accordance 
with the command n+4 and the command n+5 is encoded and stored 
in the buffer 205. Accordingly, as shown in FIG. 6, the number 
of the ECC blocks stored in the buffer 205 becomes equal to the 
predetermined number N of the ECC blocks. Thus, the data 
recording is performed by the received commands . 

As the data recording is performed as described above, 
the seek order of the servo and the data storage state are 
shown in FIG. 5. By the first seek, the servo moves to the 
address A to perform the command n+2, and performs the data 
reproduction in accordance with the command n+2 and the command 
n+3. By the remaining three seeks, the servo moves to the 
address where the data is to be recorded to record the data 
stored in the buffer 205. 

As a result, according to the data recording method for 
an optical disc driver according to the present invention, the 
data reproducing process and the data recording process are 
separated and performed separately. 

As described above, according to the data recording 
method for an optical disc driver according to the present 



invention, the data blocks to be recorded are encoded and 
stored in the buffer, and if the size of the stored data 
exceeds a predetermined size, the data recording is performed. 
Thus, the data reproducing process and the data recording 
process are separated, and the number of seeks of the servo is 
reduced, thereby reducing the data recording time. 

Meanwhile, the data recording method for an optical disc 
driver according to another embodiment of the present invention 
will be explained in relation to the optical disc drive system 
having the construction as shown in FIG. 2. FIG. 7 is a 
flowchart illustrating the data recording method for an optical 
disc driver according another embodiment of the present 
invention. 

Referring to FIG. 7, if the data recording command is 
received from the host 206 (step 701) , the microcomputer 204 
transmits the response signal notifying that the transmitted 
data recording command is successfully received (step 702) . 

Then, the microcomputer 2 04 analyzes the data recording 
command received from the host 2 06, and detects a user region 
block where the data is recorded (step 703) . Also, the 
microcomputer 204 detects the ECC block Ec corresponding to the 
detected user region block (step 7 04) , and judges whether or 
not the detected ECC block Ec is connected to an ECC block Ep 
processed in accordance with the previously received data 
recording command (step 705) . 



At this time, if the ECC block Ec is connected to the ECC 
block Ep processed in accordance with the previously received 
data recording command as a result of judgement at step 705, 
the microcomputer 204 judges whether or not an encoding of the 
data to be recorded in the ECC block Ec is performed (step 
706) . 

If the encoding of the data to be recorded in the ECC 
block Ec is not performed as a result of judgement at step 706, 
the microcomputer 204 inserts the data to be recorded in the 
ECC block Ec among the data received from the host 2 06 at step 
701 into a predetermined position of the ECC block Ec that 
waits to perform the encoding (step 707) . The data of the ECC 
block Ec as processed above is encoded (step 708) , and then 
recorded on the disc 201 (step 709) . 

Meanwhile, if the ECC block Ec is not connected to the 
ECC block Ep processed in accordance with the previously 
received data recording command as a result of judgement at 
step 705, the microcomputer 2 04 judges whether or not the size 
of the data to be newly recorded is equal to the size of the 
ECC block Ec (step 710) . 

At this time, if the size of the data to be newly 
recorded is equal to the size of the ECC block as a result of 
judgement at step 710, the microcomputer 204 does not reproduce 
the data stored in the ECC block, but directly encodes the data 
to be newly recorded (step 7 08) , and records the encoded data 



on the disc 201 (step 709) . This is because the data stored in 
the existing ECC block is not required to be reproduced since 
the size of the data newly recorded is equal to the size of the 
ECC block. 

Meanwhile, if the encoding of the data to be recorded in 
the ECC block Ec is performed as a result of judgement at step 
706, the microcomputer 204 performs the process after the step 
710. 

FIG. 8 is a view conceptually illustrating the data 
storage state in case that the data is recorded in a connected 
data region in performing the data recording in accordance with 
the reception of the data recording command, and FIG. 9 is a 
timing diagram illustrating an example of the data processing 
in accordance with the data recording method for an optical 
disc driver according to the present invention as shown in FIG. 
8. 

In FIG. 8, W, *A+16', x A+32', *A+48', and x A+64' denote 
boundaries of the ECC block unit of the disc 201, and 'a', 
*a+16', v a+32', and *a+48' denote boundaries of data blocks 
indicated by the data recording command received from the host 
206 . 

If the first recording command is transmitted as shown in 
FIG. 8, the data for 16 sectors is reproduced from the address 
A to record the transmitted data of an x xi' region, the data of 
a v yi' region and the data of the l xj' region are added and 



encoded, and the data is recorded from the address A. If the 
second recording command is transmitted during the data 
recording, the data of an , x 2 ' region and the data of an *x 3 ' 
region are added, encoded, and recorded from the address A+16 
5 without the necessity of reproducing the data of the A x 2 ' region 

in the event that the data of the *x 2 ' region are not completely 
encoded . 

That is, the judgement on whether to reproduce the 
portion to be recorded is determined by checking whether or not 
10 the encoding of the block starts. If the encoding of the block 

does not start, the data received from the host 206 is inserted 
;= into the block prepared for the encoding, encoded, and then 

recorded. 

Meanwhile, according to the data processing as shown in 
15 the timing diagram of FIG. 9 by the data recording command 

received from the host 206, the data of the 'yi' region is 
reproduced by the first recording command, and if the data of 
the v yi' region and the data of the *xi' region are encoded, the 
data of the *x 3 ' region transferred by the second recording 
2 0 command and the data of the *x 4 ' region are transferred before 

the *x 2 ' portion is encoded. 

Accordingly, the reproduction of the data of the l x 2 ' 
region in accordance with the second recording command is not 
performed, but the data of the 'x 2 ' region transferred by the 
25 first recording command and the data of the l x 3 ' region 
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transferred by the second recording command are added and 
encoded . 

Also, the data processing by a third recording command is 
identical to the data processing according to the second 
5 recording command. In this case, however, since no following 

data recording command exist after the data of an 'xg' region 
transferred by the third recording command is received, the 
data of the x y 2 ' region is reproduced, and the data of the 'x 6 ' 
region and the data of the 'y 2 ' region are added and encoded. As 

10 shown in FIG. 9, after the encoding is completely performed, 

the data recording is performed. 

As described above, according to the data recording 
method for the optical disc driver according to the present 
invention, the movement of the servo is reduced and thus the 

15 data recording time is reduced by performing a data 

reproduction only with respect to the first data recording 
command and the last data recording command, and performing an 
encoding of the respective ECC blocks with respect to the 
sequential intermediate data recording commands without 

2 0 performing the data reproduction in the event that data 

recording commands which deviate from the boundaries of the ECC 
blocks are sequentially received. 

Although the preferred embodiments of the present 
invention has been disclosed for illustrative purposes, those 

25 skilled in the art will appreciate that various modifications, 
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additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims . 
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